The Linke turbidity factor (TL) has been estimated at sixteen locations in Africa (9 stations in Egypt, 2 in Mozambique and Zimbabwe, 1 in Algeria, Tunisia and Zambia). An appropriate processing of time-series of measurements of daily sums of solar global radiation spanning several years provides mean values of TL for each month with a sufficient accuracy. Though limited to the Mediterranean area, Egypt and sub-tropical Southeastern part, this work greatly extends the knowledge on the clearness of the atmosphere in Africa, an area not much addressed in the literature. The relationship between TL and the climate is evidenced. TL is almost constant throughout the year close to the Mediterranean basin with values around 3.5. Stations located in the subtropical Southeastern part exhibit large variations of TL.
beam irradiance (ESRA 2000; Rigollier et al. 2002) . From the resulting calculated set of TL for each month, the smallest three are averaged and this mean serves as an approximation for TL m .
The approach used here is based on that proposed by Aguiar in 1995 , reported in the ESRA (2000 . It is easier to implement and operated than that of Cucumo et al. It does not require the analytical inversion of the clear-sky model. Given a time-series of daily sums spanning several years, the maximum daily irradiation is retained for each year of the period and each month at each site. Here, five years are available and thus five maxima are extracted for each month. In order to avoid cloudy days, these daily irradiations must satisfy the following criteria based on the daily clearness index, KT d :
where G d is the daily irradiation and G 0d the extraterrestrial daily irradiation. Define γ snoon as the solar altitude angle at local noon. Let define also k h for each hour as the minimum sun angle corrected clearness index (Pedros et al. 1999) :
where m is the air mass, defined in the clear sky model (Geiger et al. 2002; Remund et al. 2003) :
Let define k hmean as the average value of k h for all hours of the day. The conditions to be filled by the daily clearness index KT d are To further filter cloudy days, only are kept the three greatest values for each month. They are averaged and this forms the clear sky daily irradiation characterizing the site under concern. No processing was done if the number of years was less than 5. In these cases it was believed that no reliable estimate of TL m can be obtained.
For each site and each month, TL m is varied from 2 to 8 by step of 0.1 until the output of the clear sky model corresponds to this clear sky daily irradiation. In that way, twelve values of TL m are obtained for a given site, one per month.
The clear sky model used is that of the ESRA (2000), detailed and validated by Rigollier et al. (2000) , including the corrections described in Remund and Page (2002) and Page (submitted for publication), already used and reported by Geiger et al. (2002) and Remund et al. (in press) . In the original model, the formula for the Rayleigh
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optical thickness behaves incorrectly with terrain altitude. This was not evidenced in the paper of Rigollier et al.
because the sites used for validation have altitudes less than 500 m. Also the TL value in the diffuse transmittance should be corrected by a multiplying factor p/p 0 , where p 0 is the air pressure at sea level and p that at the site. The whole approach was tested by using several groups of sites for which TL m was estimated in an independent way. In the first of the four tests, TL m was estimated by the means of the measurements of the water vapor pressure and aerosol optical depth at 440 and 1020 nm performed in the AERONET network (Holben et al. 2001) following the work of Gueymard (1994) . Two other stations (Patras and Toledo) were added for which TL m is considered known ( Table 2) . Nine surrounding stations are available with long-term time-series of daily irradiation and located within 1° of arc angle of one of the seven stations of reference with a difference in altitudes less than 200 m. The periods of measurements are not the same for these nine stations and differ from those of the seven stations. For these nine stations, TL m was assessed as explained above. Those estimates were compared to the known values ( Table 2 ). The bias is -0.1 and the root mean square difference (RMSD) is 0.9 (Table 5 ). One may note in Table 2 the large fluctuations that can be observed between estimates at three different sites and known values for the station Ispra. The bias is very different and this tells us how cautious we should be in using such references.
In the three other tests, sites are used for which time-series of daily beam irradiation are available. From these time-series, TL m is computed in an analytical way by inverting the equations for the beam component in the clear sky model . The minimum value is retained as TL m . In the second test, six stations are used (five in Europe, one in Alaska, Table 3 ). Thirteen surrounding stations (same conditions as above) were found for which TL m is derived by the explained approach from time-series of global irradiation. The periods of measurements are not the same. The bias is 0.1 and the RMSD is 0.8 (Table 5 ).
In the third test, twenty-two stations are used for which time-series of daily global and beam irradiation are available but for different periods (Table 4 ). The bias is -0.3 and the RMSD is 0.6. The fourth test is performed with a sub-set of these stations for which the time-series are available simultaneously for the period 1981 -1990 (ESRA 2000 . The six stations under concern are Uccle, Hamburg, Braunschweig, Dresden, Trier, Würzburg and
Weihenstephan. The bias is -0.5 and the RMSD is 0.6 ( (2000) for 3 sites in Morocco (Al Hoceima, Tetouan, Nador).
